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(54) AGENT FOR PREVENTION AND TREATMENT OF RETINOPATHY 

(57)Abstract: 

PURPOSE: To obtain an agent for the prevention and 
treatment of retinopathy, containing a specific ascorbic 
acid derivative as an active component and exhibiting 
excellent antioxidation action and suppressing action on 
light-induced retinopathy. 

CONSTITUTION: The agent for the treatment of 
retinopathy contains a compound of formula (n is integer 
of 8-20) (especially preferably 2-O-octadecylascorbic 
acid, etc.) as an active component. The agent is 
effective for retinopathy caused by systemic diseases 
such as diabetes, hypertension, anemia, leukemia, 
systemic lupus erythematodes, pachyderma, Tay-Sachs 
disease and Vogt-Spielmeyer disease and also for local 
retinal diseases such as retinopathy of prematurity, 
occlusion of retinal vein, occlusion of retinal artery, 
periphlebitis retinae, ablation of retina and senile 
disciform macular degeneration. The agent is 
administered in the form of an agent for peroral 
administration (especially preferably tablet), eye drop, 
eye ointment, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to prevention and the therapy agent of a retina 

disease. 

[0002] 

[Description of the Prior Art] There are various things in a retina disease with the cause of a 
disease and an onset format. As an example of these retina diseases, for example Diabetes 
mellitus, hypertension, arteriosclerosis, Connective tissue disorders, such as anemia, leukemia, 
systemic lupus erythematosus, and a scleroderma, And inborn errors of metabolism, such as a 
tee-Sachs (Tay-Sacks) disease and a FOKUTO-SHUPIRU Mayer (Vogt-Spielmeyer) disease, 
etc., In the failure of the vasa sanguinea retinae resulting from a whole body disease, 
inflammatory and a denaturation lesion, and a row Diseases of a retina part, such as a 
denaturation disease of the retina accompanying aging, such as inflammation of the retina 
originating in the failure, the amotio retinae, and the trauma of vasa sanguinea retinae, such as 
retinopathy of prematurity, occlusion of retinal vein, retinal artery obstruction, and periphlebitis 
retinae, and denaturation and gerontomorphic disc-like macular degeneration, and a native retina 
denaturation disease, are mentioned. 

[0003] Explanation is added to below about a typical thing in these retina diseases. First, the 
diabetic retinopathy is regarded in the retina disease resulting from a whole body disease as one 
of the diabetics microangiopathy which are diabetic critical complication. In early stages, a 
capillary aneurysma, petechial hemorrhage, the cotton-wool patches by microvessel lock out, a 
retina edema, hard white exudate by blood-vessel-permeability sthenia, etc. are accepted soon, 
when a symptom progresses, the fecundity change accompanied by the vascularization is shown, 
amotio retinae occurs in the last stage by towage of the connective tissue increased in the 
vitreous body, and the iris rubeosis and neovascular glaucoma are further resulted in lifting loss 
of eyesight. 

[0004] In a hypertension patient's retina, the edema of ****-izing of an arteriole, bleeding, 
exudation spots, a retina, and the optic disk etc. is accepted as a hypertensive change, and **** 
of hardening of an arteriole, an arteriovenous crossing phenomenon, and an artery, a caliber 
variation, etc. are accepted as hardenability change. 

[0005] As a retina lesion in leukemia, infiltration to a remarkable expansion and the vein 
perimeter of a retinal vein, and the various magnitude centering on near the posterior pole 
section and formal bleeding are accepted, and, otherwise, tubercular facula, the cotton-wool 
patches by thin smallness vascular occlusion, and a retina edema are seen. 
[0006] Although systemic lupus erythematosus is one of the autoimmune diseases to which a 
lesion appears in the whole body, such as a rash and acute nephritis, in a retina, the cotton-wool 
patches near a posterior pole and disseminated retianl hemorrhage may be seen, and the 
inflammation of the optic nerve fiber papilledema or a periphery blood vessel may be accepted in 
others. 

[0007] In inborn errors of metabolism, such as a tee-Sachs (Tay-Sacks) disease and a 
FOKUTO-SHUPIRU Mayer (Vogt-Spielmeyer) disease, an eye symptom may be shown with the 
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constitutional symptom, and as a symptom of a retina, a cherry red Mr. red spot (cherry red 
spot) and a coloring matter nature lesion are typical, and, otherwise, may join atrophia nervi 
optici. 

[0008] Next, occlusion of retinal vein has lock out of the vena centralis retinae, and lock out of 
retinal vein branching by the lock out part in the disease of a retina part. In main venous 
occlusion, the optic disk is congested, an edema is caused and an ecchymosis is often seen in a 
mammary-papilla side. A retina presents the shape of an edema and cotton-wool patches appear 
soon. In branch occlusion, bleeding of a radial is seen to a distribution field and a retina edema 
and cotton-wool patches appear. 

[0009] Retinal artery obstruction also has lock out of an central artery of retina, and lock out of 
retinal artery branching. If lock out of an artery takes place, a retina will become muddy slightly 
soon and retina turbidity of opalescence and edema nature will be seen in several hours. In 20 — 
30 minutes after lock out, it becomes irreversible, and the above-mentioned turbidity disappears 
in several weeks, and a retina inner layer is replaced in a transparent gloea organization. In 
addition, the symptoms of the condition pulse obstruction of these retinas may be shown based 
on the hypertension and arteriosclerosis as a whole body disease. 

[0010] Periphlebitis retinae are the inflammatory diseases which happen to a retinal vein 
peripheral branch, and accept the views on expansion of a vein, crookedness, aperture agitation, 
the perimeter exudation spots of a blood vessel, bleeding, the vascularization, etc. 
[0011] Retinopathy of prematurity is a disease which the irreversible lock out accompanied by 
endothelial cell growth takes place, and causes the vascularization and amotio retinae to 
soon as a result of holding the baby who gave birth as a premature baby into a 
complete rebreathing system incubator and being exposed to high-concentration oxygen. 
[0012] Amotio retinae is a disease which a feeling retina and a retinal pigment epithelium 
separate. There are rehgmatogenous retinal detachment which considers lyrifissure of a retina as 
a cause, and secondary amotio retinae which happens as its result during progress of other 
diseases in this. If such amotio retinae is not early treated by surgical operations, such as 
photocoagulation, it will cause the denaturation of a retina and will lose eyesight. 
[0013] In senile disc-like in the yellow spot section, there is vascularization to 

the bottom of a retinal pigment epithelium over the BURUFU (Bruch) film from a choroid, it 
increases and neovascularity trespasses also upon under a retina. Retinal-pigment-epithelium 
exfoliation and disc-like exfoliation of an yellow spot section retina are caused by serosity 
exsorption from these blood vessels. Repeating bleeding focusing on the focus containing 
neovascularity, the focus cicatrizes gradually. 

[0014] A childhood term is attacked with congenital degeneratio pigmentosa retinae, it is aware 
of hemeralopia, and tunnel vision and a low vision advance gradually, the description of 
eyegrounds change — coloring matter venereal disease queerness, the yellow atrophy of the 
optic disk, and the vasa sanguinea retinae — things — an artery — #### — it is-izing. 
[0015] As a cure to many diseases of the retina mentioned above, things for which the causal 
treatment in the whole body is applied first, such as administration of a blood sugar depressant, 
can be considered to a hypotensor and diabetes mellitus with the retina disease resulting from a 
whole body disease to hypertension, for example. However, the lesion in a retina does not 
necessarily carry out remission only by it. Furthermore, with an autoimmune disease or a 
congenital metabolic error disease, a causal treatment is sometimes very difficult or impossible. 
Then, although the therapy for the lesion of a retina part is also needed, pharmacotherapy, such 
as vasodepressor, and a blood vessel wall reinforcement or a thrombolytic agent, is applied in 
that case to the vascular lesion of the retina in diabetes mellitus, hypertension, or occlusion of 
retinal vein and retinal artery obstruction. However, it is symptomatic therapy-like [ such 
pharmacotherapy ], and is not decisive, and the present condition is often depending on the 
surgical operation. 
[0016] 

[Problem(s) to be Solved by the Invention] Thus, the present condition is that there is no still 
decisive thing in prevention and the therapy agent of each above-mentioned retina disease. 
Then, in view of such the present condition, this invention person etc. repeated research 
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wholeheartedly in quest of prevention and the therapy agent of each above-mentioned retina 
disease. 

[0017] Although the clinical picture of a retina disease is variegated as seen above, there is 
denaturation of inflammation, such as a failure of the vasa sanguinea retinae and an edema of 
the vascularization and a retina, and the retina which happens still primary-wise and secondarily 
etc., and it can say that all bring about the failure of a retina function to some extent. Then, this 
invention person etc. advanced research from following two viewpoints. That is, it is the point 
whether the superfluous light itself is one of the risk factor of each of these retina diseases in 
view of the particulars of whether the ischemia, the hypoxia condition, and the peroxidation 
reaction caused from there are participating in the onset of each above-mentioned retina 
disease, or the base of symptom advance first, and the retina function in which vision is 
demonstrated by acceptance of light next. 

[0018] About the 1st viewpoint, the opinion that the vascular lesion in a diabetic retinopathy is a 
reaction to the hypoxia or the ischemia condition of an organization is becoming leading in recent 
years, for example. Moreover, there is also a report (325 Ishikawa Masayuki Oshitari et al.: 
ischemia retinae and (Peroxylipid I) **** 28(2):321- in diabetic retinopathy 1977) that the 
peroxylipid in a patient's blood serum went up by the peroxidation reaction considered to have 
been caused by the ischemia. Moreover, lock out of a retina condition pulse is also the ischemia, 
and it is thought that the peroxidation reaction is involving also in this case. About the 2nd 
viewpoint for example, report (Dowiing, Jay I (Dowiing, J.E.) and Cyd Mann, and Ear! E! (Sidmart, 
R.L) — ) that advance of denaturation was controlled by intercepting light and breeding the rat 
which causes hereditary retina denaturation the hereditary retina denaturation (inherited retinal 
dystrophy in the rat) in a rat, journal OBU eel biology (J.Cell Biol.), and 14:73- there are 109 and 
1 962. Although a retina denaturalizes since abnormalities are in the phagocytosis function of the 
retinal-pigment-epithelium cell which updates the outer segment of a retina visual cell with 
visual performance in the case of this rat, where the balance of such metabolism is torn, it is 
shown that the light itself promotes destruction of a visual cell, moreover, report (a SHAHIN fur 
and S (Shahinfar, S.) — ) that retina denaturation took place by strong optical exposure also in 
the normal animal Edward, Dee Py (it Edward(s)) DP. and TSUO, Ore em (it Tso(es)) O.M. : 
Pathological research of the photoreceptor cell death in retina optical damage (A pathologic 
study of photoreceptor cell death in retinal photic injury), car RENTO eye research (Curr.Eye 
Res.) 10(1):47- there are 59 and 1991 and a superfluous light can be said to be one of the risk 
factor of a retina disease. 

[0019] By the way, the following reports are made recently. Namely, the report of a purport 
whose composition of a derivative and this derivative which have a substituent in the 2nd place 
of an ascorbic acid have an antioxidation operation (refer to Europe public presentation patent 
official report No. 0146121), The report of a purport this whose ascorbic-acid derivative has 
circulatory system improvement effects, such as anti-arrhythmia, anti-myocardial infarction, 
anti-cerebral infarction, and senile dementia prevention, based on the free radical elimination 
operation (refer to Europe public presentation patent official report No. 0202589), And some 
above-mentioned ascorbic-acid derivatives are the reports (refer to JP,63-301818,A) of a 
purport which have a cataract curative effect and added examination also about the 
bioavailability and pharmaceutical preparation. 
[0020] 

[Means for Solving the Problem] Then, the compound with which this invention person etc. 
suppresses [ 1st ] the peroxidation reaction of a retina from two above viewpoints, The result of 
2nd having looked for various compounds in quest of the compound which controls the 
retinopathy by light, It came to complete a header and this invention for the compound which 
has both the above-mentioned operations that were excellent out of anticipation being contained 
in the above-mentioned Europe public presentation patent official report No. 0146121 and the 
compound of the No. [ 0202589 ] publication. This invention is (1) general-formula (I): [0021]. 
[Formula 2] 
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[0022] The compound expressed with (n shows the integers from 8 to 20 among a formula) The 
retina disease therapy agent characterized by containing (it may be hereafter called this 
compound for short), (2) The therapy agent of the above-mentioned (1) publication whose 
dosage forms of a retina disease therapy agent are internal use agents, (3) The therapy agent of 
the above-mentioned (1) publication whose dosage forms of a retina disease therapy agent are 
tablets, (4) The therapy agent of the above-mentioned (1) publication whose dosage forms of a 
retina disease therapy agent are ophthalmic solutions, (5) The therapy agent of the above- 
mentioned (1) publication whose dosage forms of a retina disease therapy agent are ophthalmic 
ointments, (6) The therapy agent of the above-mentioned (1) publication whose n is 9 to 17 in a 
general formula (I), (7) The therapy agent of the above-mentioned (6) publication whose n is 1 7 
in a general formula (1), (8) The therapy agent of the above-mentioned (1) publication which is 
the retina disease to which a retina disease originates in a whole body disease, (9) A whole body 
disease Diabetes mellitus, hypertension, anemia, leukemia, systemic lupus erythematosus, The 
therapy agent of the above-mentioned (8) publication which is one disease chosen from a 
scleroderma, a Tay-Sachs disease, and a FOKUTO-SHUPIRU Mayer disease, (10) The therapy 
agent of the above-mentioned (1) publication whose retina disease is a disease of a retina part, 
And the disease of (1 1) retina parts is related with the therapy agent of the above-mentioned 
(10) publication which is one disease chosen from retinopathy of prematurity, occlusion of retinal 
vein, retinal artery obstruction, periphlebitis retinae, amotio retinae, and senile disc-like macular 
degeneration. 

[0023] As an integer expressed with n about this compound, it is desirable that it is 9-1 7, and it 
is desirable that it is especially 1 7. Moreover, although any of D object, L bodies, and such 
mixture are sufficient, L bodies are especially desirable. 

[0024] in addition, this compound is physicochemical — description and its manufacturing 
method are indicated by the aforementioned Europe public presentation patent official report No. 
0146121 at the detail. Moreover, since toxicity is very low as this compound is shown by the 
example 3 of the following trial, the retina disease therapy agent offered by this invention is safe. 

[0025] the case where this compound is used as a retina disease therapy agent — the support 
well-known, usually in itself permitted in pharmacology, an allocated type agent, a diluent, etc. — 
mixing — the very thing — according to a well-known approach, it can prescribe for the patient 
in taking orally (for example, a tablet, a capsule, a granule, etc.) or parenterally as various kinds 
of physic constituents (for example, ophthalmic solutions, ophthalmic ointments, injections, etc.). 
[0026] For example, in internal use, 10-500mg 50-250mg is usually preferably performed for an 
adult 1 sunny book compound as a tablet. A tablet is manufactured in the following process. This 
compound is first granulated with itself or diluents (lactose etc.), a binder, and disintegrator and 
other additives (potatostarch etc.) (syrup, gum arabic, gelatin, a sorbitol, tragacanth, polyvinyl 
pyrrolidone, etc.). Lubricant (magnesium stearate, talc, a polyethylene glycol, silica, etc.) is added 
to the granulation obtained, and it tablets in a desired form and magnitude. 
[0027] This compound itself, the above-mentioned mixture, or wetting agents (sodium lauryl 
sulfate etc.) are fabricated into granulation, and the above-mentioned granulation dries and 
manufactures them into it. Each administration gestalt of this invention may contain the 
physiological active substance of further others. 

[0028] Moreover, when using this compound as ophthalmic solutions, about 0.001 to 3% (W/V), 
about 0.01 - 1% (W/V) of this compound is preferably added to a basis solvent, and it considers 
as a water solution or suspension. pH of ophthalmic solutions — about 4-10 — it adjusts to 
about 5-9 preferably. 

[0029] Since the ophthalmic solutions of this invention are used as a sterile final product, 
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sterilization processing of them can be carried out. Sterilization processing can be performed in 
any processes of the manufacture process of ophthalmic solutions. In administration, it applies 
eyewash each in several drops 1 to 4 times per day according to a patient's condition. 
[0030] In the ophthalmic solutions of this invention, a buffer (for example, a phosphate buffer, a 
borate buffer, a citrate buffer, a tartaric-acid buffer, an acetate buffer, amino acid, etc.), an 
isotonizing agent (for example, saccharides, such as a sorbitol, a glucose, and a mannitol, — ) 
Polyhydric alcohol, such as a glycerol, a polyethylene glycol, and propylene glycol antiseptics (for 
example, p-hydroxybenzoic esters, such as a benzalkonium chloride, benzethonium chloride, 
methyl parahydroxybenzoate, and ethyl p-hydroxybenzoate, — ), such as salts, such as a sodium 
chloride Benzyl alcohol, phenethyl alcohol, a sorbic acid, or its salt, pH regulators, such as a 
thimerosal and chlorobutanol (for example, a hydrochloric acid, an acetic acid, a phosphoric acid, 
a sodium hydroxide, etc.), A thickener (for example, hydroxyethyl cellulose, 
hydroxypropylcellulose, methyl cellulose, the hydroxypropyl methylcellulose, a carboxymethyl 
cellulose, its salt, etc.), Various additives (for example, ethanol, polyoxyethylene hydrogenated 
castor oil, polysorbate 80, macrogol 4000, etc.), such as chelating agents (for example, disodium 
edetate, a sodium citrate, condensed-phosphoric-acid sodium, etc.) and a solubilizing agent, may 
be added suitably. 

[0031] Moreover, the usual eye ointment basis and about 0.001 - 3% (W/W) of concentration, 
when using this compound as ophthalmic ointments, it mixes and this compound is manufactured 
so that it may become about 0.01 - 1% (W/W) preferably. In manufacture of an eye ointment, it is 
desirable to include a powder chemically-modified [ of this compound ] degree and the 
sterilization process of pharmaceutical preparation. An eye ointment is prescribed for the patient 
1 to 4 times per day according to a patient's condition. 

[0032] As an eye ointment base, purified lanolin, white vaseline, macro gall, Plastibase, a liquid 
paraffin, etc. are especially used suitably. 

[0033] Unless it is contrary to the purpose of this invention, one sort of the retina disease 
therapy agent of further others or two sorts or more may be suitably added to the retina disease 
therapy agent of this invention. 

[0034] Moreover, the retina disease therapy agent of this invention may be made to contain 
suitably the component which has other drug effect other than the above-mentioned therapy 
agent unless it is contrary to the purpose of this invention. 

[0035] Since the retina disease therapy agent of this invention has the retinopathy depressant 
action by the outstanding antioxidation operation and light so that more clearly than the example 
of a trial mentioned later Various retina diseases, for example, diabetes mellitus, hypertension, 
arteriosclerosis, anemia, Inborn errors of metabolism, such as connective tissue disorders, such 
as leukemia, systemic lupus erythematosus, and a scleroderma, and a tee-Sachs (Tay-Sacks) 
disease, and a FOKUTO-SHUPIRU Mayer (Vogt-Spielmeyer) disease, etc., In the angiopathy of 
the retina resulting from a whole body disease, inflammatory and a denaturation lesion, and a row 
The failure of vasa sanguinea retinae, such as retinopathy of prematurity, occlusion of retinal 
vein, retinal artery obstruction, and periphlebitis retinae, It can use as drugs effective in 
prevention and the therapies of the disease of a retina part, such as a denaturation disease of 
the retina accompanying aging, such as inflammation of the retina originating in amotio retinae or 
a trauma, and denaturation and gerontomorphic disc-like macular degeneration, and a native 
retina denaturation disease. 

[0036] Although an example is given to below, this invention is further explained to a detail and 

effectiveness of this invention is clarified by the example of a trial, these are mere instantiation 

and the range of this invention is not limited by these. 

[0037] 

[Example] 

Example 1 Tablet 2-O-octadecilascorbic acid 50 g Corn starch 90 g Lactose 25 g 
Hydroxypropylcellulose 25 g Magnesium stearate 5 g Total 195 g [0038] Corn-starch 90g, 
lactose 25g, and hydroxypropylcellulose 25g were added and granulated to 50g of 2-O- 
octadecilascorbic acid, magnesium stearate 5g was added and tableted, and the tablet was 
obtained. One to 3 lock will be taken after every meal per adult for one day. 
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[0039] 

Example 2 Ophthalmic solutions (W/V %) 

2-O-octadecilascorbic acid 0.1 Boric acid 1.7 Borax 0.4 Disodium edetate 0.02 Benzalkonium 
chloride 0.005 Sterile purified water Whole quantity 100.0 [0040] 17g of boric acids, 4g of 
boraxes, 0.2g of disodium edetate, and 0.05g of benzalkonium chlorides were melted to 800ml of 
sterile purified water, 1g of 2-O-octadecilascorbic acid was added to the pan, and it considered 
as the water solution, the eye drop bottle after adding sterile purified water and filtering as 
1 0OOrnl of the whole quantity — being filled up — instillation — service water — it considered 
as the solution. 
[0041] 

Example 3 Suspension ophthalmic solutions (W/V %) 

2-O-octadecilascorbic acid 1.0 Polyvinyl alcohol 0.5 Phosphoric-acid 1 hydrogen sodium (12 
monohydrates) 0.5 Sodium dihydrogen phosphate (two monohydrates) 0.2 Disodium edetate 0.02 
Sodium chloride 0.7 Benzalkonium chloride 0.007 Sterile purified water Whole quantity 100.0 
[0042] Polyvinyl alcohol 5g, phosphoric-acid 1 hydrogen sodium 5g, 2g of sodium dihydrogen 
phosphate, 0.2g of disodium edetate, and 7g of sodium chlorides were dissolved in 800ml of 
sterile purified water, and sterilization filtration was carried out 10g of 2-O-octadecilascorbic 
acid and 0.07g of benzalkonium chlorides were added to this solution under the sterile condition, 
the bottom sterile purified water of stirring was added, and it considered as 1000ml of whole 
quantity. The eye drop bottle was filled up with the obtained suspension, and it considered as 
suspension ophthalmic solutions. 
[0043] 

Example 4 Ophthalmic ointments (W/W %) 

2-O-octadecilascorbic acid 0.5 Liquid paraffin 1.0 White vaseline Whole quantity 100.0 [0044] 
0.5g of 2-O-octadecilascorbic acid was often mixed with 1 g of liquid paraffins with the mortar 
under the sterile condition, and in addition, it considered as 100g of whole quantity gradually, 
kneading white vaseline. Distribution restoration of what was obtained was carried out at the 
tube, and ophthalmic ointments were obtained. 

[0045] The antioxidation effectiveness of the 2-O-octadecilascorbic acid to the peroxidation 
reaction caused by adding ferrous chloride to the in vitro (inch vitro) trial cow retina homogenate 
using (Examination A) cow retina homogenate of the effectiveness over the retina peroxidation 
reaction by the iron ion of example of trial 1 2-O-octadecilascorbic acid was examined. 
[0046] (Approach) 

(1) The retina was separated from the eyeball (1/2 eye) of a cow, a physiological salt solution 
was added to this, and the retina homogenate was produced. 

(2) To the retina homogenate produced above (1), ferrous chloride (it dissolves with 0.5mM and 
distilled water), 2-O-octadecilascorbic acid, and the alpha-tocopherol were added so that the 
last concentration of reaction mixture might be set to 10-4M, and the whole quantity was set to 
1 ml with distilled water. In addition, 2-O-octadecilascorbic acid and the alpha-tocopherol were 
dissolved and diluted with ethanol, and the ethanol concentration in all reaction mixture was 
adjusted so that 1 % of last might come. Then, it was under water bath for 1 hour, and was made 
to react at 37 degrees C. 

(3) 1ml (50% acetic-acid water solution) of thiobarbituric acid (it is hereafter called TBA for 
short.) reagents was added to the reaction mixture or the standard solution of a retina 
homogenate produced above (2) 0.35%, and it was made to react to it by 100-degree-C ebullition 
underwater for 1 hour, n-butanol 2ml was added after water cooling, the at-long-intervals 
alignment was carried out by after [ shaking ] 3000rpm for 5 minutes for 10 minutes, and 
fluorescence intensity (excitation wavelength of 515nm, measurement wavelength of 553nm) was 
measured about n-butanol layer. Moreover, protein determination was performed using the Bio- 
Rad protein assay kit (Bio-Rad proteinassay Kit) (trade name). 

(Result) The result is shown in Table 1. 

[0047] 

[Table 1] 
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[0048] (Note) each value of the inside of the above-mentioned table, and a "retina:TBA reaction 
value" — average ** standard deviation — moreover, the figure in subsequent ( ) shows the 
number of examples. Moreover, it means that * has a significant difference to contrast. p< 0.001. 

[0049] The TBA reaction value increased by about 1 7 times by adding ferrous chloride to a cow 
retina homogenate compared with the blank so that more clearly than the result shown in Table 
1. When 2-O-octadecilascorbic acid was made to add and react to coincidence, it is the low 
concentration of 10-4M, and the peroxidation depressant action of the markedly excellent retina 
homogenate was shown as compared with the alpha-tocopherol. 

[0050] (B) The antioxidation effectiveness of internal use of 2-O-octadecilascorbic acid 
suspension (30mg/(kg)) over the peroxidation reaction of the retina caused by pouring in a 
ferrous sulfate into the vitreous body of the evaluation rat by the in vivo (inch vivo) trial (B-1) 
retina TBA reaction value by the iron ion implantation in a rat vitreous body was examined. 
[0051] (Approach) The Sprague-Dawley rat of seven-week ** made to abstain from food from 
the previous day was divided into two groups, and 2 ml/kg was administered orally to one group 
for 1.5%2-O-octadecilascorbic acid suspension (30 mg/kg) in 3 steps for a gum arabic solution 
(contrast) at two groups, respectively 5%. General anesthesia of the rat was carried out with 
hydrochloric-acid Ketalar 2 hours after the 1 st administration, the micro syringe was used for 
the right eye for a physiological salt solution every [ 5micro / I ], respectively, and 5mM ferrous- 
sulfate solution was injected into the left eye into the vitreous body. 2-O-octadecilascorbic acid 
suspension or 5% gum arabic solution was again prescribed for the patient 1 or 4 hours after 
impregnation, and it slaughtered 2 hours after the 3rd administration (6 hours after an iron ion 
implantation). Next, the retina homogenate was prepared from each eye after extracting an 
eyeball, and the amount of TBA reaction and the amount of proteins were measured. 
(Result) The result is shown in Table 2. 
;0052] 

!Table 2] 





mm i TBAKjctt 

(nM TP^^T/l^hK/mg gB) 


ft m \ 


£ BR 




0. 48 ± 0. 14 (5) 


0. 65 ± 0. 06 (5) 


1. 5%2-0-*?9 J r 
t'A/TXaA/fc-^MMtt 


0. 36 ± 0. 06 (6) 


0.47 ± 0.11 (6) * 
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[0053] (Note) each value of the inside of the above-mentioned table, and a "retina:TBA reaction 
value" — average standard deviation — moreover, the figure in subsequent ( ) shows the 
number of examples. Moreover, it means that * has a significant difference to contrast. p< 0.01 . 
[0054] Internal use of 1 .5%2-O-octadecilascorbic acid suspension (30 mg/kg) controlled 
intentionally the increment in the TBA reaction value in the retina by the iron ion implantation in 
a vitreous body so that more clearly than the result shown in Table 2. By 5 in-its-eyes 2 eye of 
the infusion of isotonic saline solution of 5% gum arabic solution administration group, a lot of 
vitreous body internal hemorrhage considered to have been generated during impregnation 
actuation was accepted, and those TBA reaction values showed the high value compared with 
other infusion-of-isotonic-saline-solution eyes. 

[0055] (B-2) Electroretinogram (Electroretinogram.) Hereafter, it is called ERG for short. The 
effectiveness of internal use of the 2-O-octadecilascorbic acid (30 mg/kg) to change of the 
retina ERG caused by pouring a ferrous sulfate into the vitreous body of the evaluation rat by 
measurement was examined. 

[0056] (Approach) Twelve Sprague-Dawley rats of seven-week were made to abstain from 
food from the previous day, and the 7.5mM ferrous-sulfate solution was injected into the left eye 
into Smicrol vitreous body. 1 .5%2-O-octadecilascorbic acid suspension (30 mg/kg) or 5% gum 
arabic solution (contrast) performed 1st internal use 2 hours before the iron ion implantation, and 
it was prescribed for the patient 3 times every 3 hours after that, and then it prescribed it for 
the patient 3 times every 5 hours. Measurement of ERG was performed 6, 8, and 24 hours after 
the iron ion implantation, and it evaluated about the latent time and the amplitude of a wave and 
a b wave. 

[0057] (Result) The result of the rat ERG measurement after iron ion vitreous body impregnation 
is shown in drawing 1 (a wave amplitude of the rat ERG after iron ion vitreous body 
impregnation), drawing 2 (b wave latent time of the rat ERG after iron ion vitreous body 
impregnation), and drawing 3 (b wave amplitude of the rat ERG after iron ion vitreous body 
impregnation). 

[0058] Consequently, in both groups, 6 hours after the iron ion implantation, delay of the latent 
time of a wave and a b wave and the fall of the amplitude were accepted strongly, and even 
measurement of 24 hours was not recovered about the amplitude. Compared with the control 
group, the inclination to suppress the fall of the amplitude of a wave and a b wave was accepted 
in the measurement 9 hours after an iron ion implantation, and the 2-O-octadecilascorbic acid 
suspension administration group had controlled delay of b wave latent time intentionally ( drawing 
i - 3 reference). 

[0059] From the above result, (Consideration) 2-O-octadecilascorbic acid Since the retina 
peroxidation reaction by iron ion and change of ERG were controlled The various retina diseases 
caused by the peroxidation reaction of a retina, for example, diabetes mellitus. Connective tissue 
disorders, such as hypertension, arteriosclerosis, anemia, leukemia, systemic lupus 
erythematosus, and a scleroderma, And inborn errors of metabolism, such as a tee-Sachs (Tay- 
Sacks) disease and a FOKUTO-SHUPIRU Mayer (Vogt-Spielmeyer) disease, etc., In the 
angiopathy of the retina resulting from a whole body disease, inflammatory and a denaturation 
lesion, and a row The failure of vasa sanguinea retinae, such as retinopathy of prematurity, 
occlusion of retinal vein, retinal artery obstruction, and periphlebitis retinae. It turned out that it 
is effective in prevention and the therapies of the disease of a retina part, such as a 
denaturation disease of the retina accompanying aging, such as inflammation of the retina 
originating in amotio retinae or a trauma, and denaturation and gerontomorphic disc-like macular 
degeneration, and a native retina denaturation disease. 

[0060] The antioxidation effectiveness of the 2-O-octadecilascorbic acid to the peroxidation 
reaction caused by performing an optical exposure to the Inn vitro (inch vitro) trial cow retina 
homogenate using (Examination A) cow retina homogenate of the effectiveness over the retina 
light failure of example of trial 22-O-octadecilascorbic acid under hematoporphyrin (it being 
hereafter called HPP for short.) existence was examined. 
[0061] (Approach) 

(1) To the retina homogenate produced like ((approach) 1) of the above-mentioned example 1 of 
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a trial (A), HPP (it dissolves by 100microM and ethanol), 2-O-octadecilascorbic acid (10-4M), 
and water were added, and the optical exposure by the fluorescent lamp (daylight color, 15W, 
3,000lux) was performed from the distance on 20cm for 1 hour. The ethanol concentration in 
reaction mixture was adjusted so that 2% of last might come. 

(2) Protein determination was performed 1 hour after the optical exposure using the 
measurement of peroxylipid and the Bio-Rad protein assay kit (Bio-Rad protein assay Kit) by 
TBA reaction (trade name) like ((approach) 3) of the above-mentioned example 1 of a trial (A). 
(Result) The result is shown in Table 3. 



[0062] 
Table 3] 






nmm 




(nH 7a>y7;l/fh K 


(%) 




/nig Sfi) 




7 3 > ? (HPP, 1 %3- 9 J - AO 


0. 59 ± 0. 10 (3) 


100 


hpp, it mm) 


2 22 ± 0. 06 (3) 


0 




1. 31 ± 0. 21 (3) * 


55.8 


jVT^njU\z>Wi (10' 4 ) 







[0063] (Note) each value of the inside of the above-mentioned table, and a "retina:TBA reaction 
value" — average ** standard deviation — moreover, the figure in subsequent ( ) shows the 
number of examples. Moreover, it means that * has a significant difference to contrast. p< 0.001 . 

[0064] The TBA reaction value increased by about 4 times by adding HPP to a cow retina 
homogenate and performing an optical exposure compared with the blank so that more clearly 
than the result shown in Table 3. When 2-O-octadecilascorbic acid suspension was made to add 
and react to coincidence, significant depressor effect was accepted by the concentration of 10- 
4M (the rate of control: about 56%). 
[0065] 

(B) After carrying out dark adaptation of the evaluation (approach) rat by the in vivo (inch vivo) 
experiment (B-1) retina pathology organization by rat light exposure, and the amount of 
rhodopsin for 72 hours, continuous irradiation was adjusted and carried out for 12 hours so that 
an illuminance might be set to 2,000-2,400lux by the green fluorescent lamp (10W, 490-580nm). 
The optical exposure day carried out internal use of the 1.5% or 5.0%2-O-octadecilascorbic acid 
suspension once [ 1 ] (respectively 30,100 mg/kg/day) per day a ter die (respectively 90,300 
mg/kg/day) and after that, and the control group was similarly medicated with the gum arabic 
solution (contrast) 5.0%. After exposure termination was bred under the dark room, and it 
slaughtered on the 5th, after carrying out marking of the right eye to the upper part in ink, it was 
fixed with the glutaraldehyde solution 2% with the paraformaldehyde 2%, and measurement of the 
pathology histological evaluation by the light microscope and retina thickness (thickness of all 
retina layers and thickness of an external granular layer) was performed. As an object for 
rhodopsin measurement, after the left eye removed the cornea, the lens, and the vitreous body, 
cryopreservation of it was carried out at -20 degrees C. 

[0066] Measurement of rhodopsin carried out the mincement of the #### first under the dark- 
room red lamp, and prepared the retina homogenate with the 0.1 M phosphate buffer solution 
(pH7.2). Dregs were processed with the potassium-alum solution 4% after centrifugal (for 
15,000rpm and 15 minutes), and rhodopsin was extracted by 1% EMARUFOGEN (Emulphogen) 
BC-720 (trade name) after washing. The centrifugal supernatant liquid was made into the sample, 
the absorbance in 500nm was measured, after irradiating for 5 minutes and making it faded by 
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the yellow lamp next the absorbance (500nm) was measured again and the amount of rhodopsin 
was computed from the difference of the absorbance before and behind fading (molar extinction 
coefficient: 42,000). 

[0067] (Result) The result of the pathology histological evaluation by the light microscope is 
shown in Table 4 (5.0% gum arabic solution), 5 (1.5%2-O-octadecilascorbic acid suspension), and 
6 (5.0%2-O-octadecilascorbic acid suspension). In addition, in the following tables 4-6, the thing 
in which - is not accepted and for which ++ in which a little ** is accepted, and in which + is 
accepted is accepted strongly is meant, respectively. 



;0068] 
Table 4] 


5.0% T5fc:T=fAjg*jE (MRS) 
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+ + 
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+ + 




+ + 
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+ + 
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+ + 


+ + 


+ + 


[0069] 
[Table 5] 
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[0070] 
[Table 6] 
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[0071] So that more clearly than the result shown in Tables 4-6 by the optical failure part 
(damage section) of a retina By the control group and the 1 ,5%2-O-octadecilascorbic acid 
suspension administration group By four examples, among five examples, respectively by the 5.0% 
2-O-octadecilascorbic acid suspension administration group By one example, infiltration of the 
macrophage to the inside of disappearance of the pyknosis (pyknosis) and the nucleus of an 
external granular layer (Outer Nuclear Layer), deformation and vacuolation of a visual cell inside— 
and-outside knot and an outer segment and the thinning of all retina layers were strongly 
accepted among three examples. That is, by the 5.0%2-O-octadecilascorbic acid suspension 
administration group, extent of these failures was weak compared with the control group. 
[0072] The measurement result of the thickness of all retina layers and the measurement result 
of the thickness of an external granular layer are shown in Table 7 and 8, respectively. 
[0073] 

Table 7] 





m m & m e> m a- c#m) 








81.5 ±6.5 (5) 


121. 0 ± 15. 9 (5) 


1. 5X2-0— ***-r 


88.5 ± 22.3 (5) 


135.5 ± 27.9 (5) 




84. 2 ± 16.3 (3) 


161.7 ± 3.8 (3)* 



[0074] (Note) each value of the inside of the above-mentioned table, and "the thickness of all 
retina layers" — average ** standard deviation — moreover, the figure in subsequent ( ) shows 
the number of examples. Moreover, it means that * has a significant difference to contrast. p< 
0.05. 
;0075] 

!Table 8] 





ft m & a © m z um> 






t? t*y=fA^ mm) 


17. 0 ± 5. 1 (5) 


25. 5 ± 11. 5 (5) 


1. 5%2-0-*?*-r 

-> /i/T * n h* y wmm & 


16. 0 ± 7. 2 (5) 


39. 0 ± 8. 8 (5) 


5. 0^2-0-^^ 


19.2 ± 11.3 (3) 


48. 3 ± 1. 4 (3) 



[0076] (Note) each value of the inside of the above-mentioned table, and "the thickness of an 
external granular layer" — average ** standard deviation — moreover, the figure in subsequent 
( ) shows the number of examples. 

[0077] In measurement of the thickness of all the retina layers near mammary papilla, as for the 
2-O-octadecilascorbic acid suspension administration group, the thickness of an external 
granular layer also showed the inclination thicker than a control group near mammary papilla by 
the 5.0%2-O-octadecilascorbic acid suspension administration group so that more clearly 
[ compared with a control group, it might be intentionally thick and ] than the result shown in 
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Table 8, so that more clearly than the result shown in Table 7. The measurement result of the 

amount of retina rhodopsin is shown in Table 9. 

[0078] 

[Table 9] 





(nM/t) 


T?\iTzfl»®m (MM) 


0. 43 ± 0. 19 (5) 


is jvt x =j /i/ 1* >mmmm 


0.51 ± 0.20 (5) 




0.69 ± 0.14 (3) 



[0079] (Note) Each value after "rhodopsin" shows average ** standard deviation among the 
above-mentioned table, and the figure in subsequent ( ) shows the number of examples. 
[0080] In measurement of the amount of retina rhodopsin, the inclination for a 2-0- 
octadecilascorbic acid suspension administration group to control reduction of the amount of 
rhodopsin by optical exposure was seen so that more clearly than the result shown in Table 9. 
[0081] (B-2) After carrying out dark adaptation of the evaluation (approach -1) rat by ERG 
measurement for 24 hours, it adjusted so that an illuminance might be set to 600-700lux by the 
green fluorescent lamp (490-580nm), and the continuous irradiation of 20 hours was continued 
for three days. After every day carried out dark adaptation of ERG for after [ optical exposure 
termination ] 2 hours, it was measured by continuation for three days, after that, it was bred 
under the dark room, measured after the exposure on the 7th, and evaluated about the amplitude 
of a wave and a b wave, and the latent time of a wave. In the optical exposure day, the day of a 
bis die (200 mg/kg / day) and others carried out internal use of the gum arabic solution 
(contrast) once [1 ] (100 mg/kg / day) per day 5.0% as 5.0%2-O-octadecilascorbic acid 
suspension or contrast from the exposure previous day. 

[0082] (Result) The result of the rat ERG measurement after an optical exposure is shown in 
drawing 4 (b wave amplitude) for three days. Consequently, in the measurement of ERG on the 
1 st, delay of a wave latent time and the fall of a wave amplitude were accepted. Although the 
abnormalities of a wave advanced further and the fall of the amplitude of a b wave was newly 
accepted on the 2nd, by the 5.0%2-O-octadecilascorbic acid suspension administration group, 
the inclination which controls the fall of the amplitude of this b wave was accepted (R> drawing 
4 4 reference). During the continuation light exposure for three days, although each wave of ERG 
decreased to progressive, when the exposure was stopped, the latent time of a wave was 
recovered on the 7th. 

[0083] (B-2) Continuation Mitsuteru putting and measurement of back ERG which carried out 
dark adaptation for 2 hours were performed for the rat by ERG measurement which carried out 
dark adaptation for evaluation (approach -2) 12 hours on the same conditions as (an approach - 
1) for 20 hours. Internal use of 5.0%2-O-octadecilascorbic acid suspension or the 5.0% gum 
arabic solution (contrast) was carried out once [ 1 ] (100 mg/kg / day) per day seven days 
before [ the optical exposure ], and only the optical exposure day prescribed the bis die (200 
mg/kg / day) for the patient. 

[0084] (Result) The result of the rat ERG measurement after a 20-hour light exposure is shown 
in drawing 5 (a wave latent time). Consequently, although, as for the amplitude of a wave and a b 
wave, both groups fell, the 5.0%2-O-octadecilascorbic acid suspension administration group 
controlled delay of a wave latent time intentionally (refer to drawing 5 ). 

[0085] (Consideration) From the above result, 2-O-octadecilascorbic acid controlled the tissue 
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and the functional disorder of a rat retina by optical exposure. Although the failure of the retina 
by the light in this experiment is a severe example Since light is considered to be one of the risk 
factor which invites the metabolic turnover functional disorder of various retina diseases, 2-0- 
octadecilascorbic acid Various retina diseases, for example, diabetes mellitus, hypertension, 
arteriosclerosis, anemia, Inborn errors of metabolism, such as connective tissue disorders, such 
as leukemia, systemic lupus erythematosus, and a scleroderma, and a tee-Sachs (Tay-Sacks) 
disease, and a FOKUTO-SHUPIRU Mayer (Vogt-Spielmeyer) disease, etc.. In the angiopathy of 
the retina resulting from a whole body disease, inflammatory and a denaturation lesion, and a row 
The failure of vasa sanguinea retinae, such as retinopathy of prematurity, occlusion of retinal 
vein, retinal artery obstruction, and periphlebitis retinae, It turned out that it is effective in 
prevention and the therapies of the disease of a retina part, such as a denaturation disease of 
the retina accompanying aging, such as inflammation of the retina originating in amotio retinae or 
a trauma, and denaturation and gerontomorphic disc-like macular degeneration, and a native 
retina denaturation disease. 

[0086] The acute toxicity test in a mouse was performed about the acute toxicity test 2-0- 
octadecilascorbic acid of example of trial 32-O-octadecilascorbic acid. Consequently, the 
example of death was not seen in 1 000 mg/kg internal use. Therefore, this compound is low 
toxicity. 
[0087] 

[Effect of the invention] Since prevention and the therapy agent of the retina disease of this 
invention have the retinopathy depressant action by the outstanding antioxidation operation (free 
radical elimination operation) and light Various retina diseases, for example, diabetes mellitus, 
hypertension, arteriosclerosis, anemia, Inborn errors of metabolism, such as connective tissue 
disorders, such as leukemia, systemic lupus erythematosus, and a scleroderma, and a tee-Sachs 
(Tay-Sacks) disease, and a FOKUTO-SHUPIRU Mayer (Vogt-Spielmeyer) disease, etc., In the 
angiopathy of the retina resulting from a whole body disease, inflammatory and a denaturation 
lesion, and a row The failure of vasa sanguinea retinae, such as retinopathy of prematurity, 
occlusion of retinal vein, retinal artery obstruction, and periphlebitis retinae, It can use as drugs 
effective in prevention and the therapies of the disease of a retina part, such as a denaturation 
disease of the retina accompanying aging, such as inflammation of the retina originating in amotio 
retinae or a trauma, and denaturation and gerontomorphic disc-like macular degeneration, and a 
native retina denaturation disease. 
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•xAffso. 0. m.) : mmmamictHf&K&mmiffc 

5EC0^S^WW^(A pathologic study of photorecept 
or cell death in retinal photic injury), fs~\yl/ 
h • 7-4 • U -9— ^(Curr. Eye Res.) 1 0 ( 1 ) : 4 7 - 
5 9, 1 99 1)^0, M#lJ^{i«gM^*,CO^H 

?<oioi:i-^So 

[0 0 19] tC5T\ «ifi, •^co<fe3«:^*^^4a 
0-n>y/^BM$n^K^o 14 6 12 19 

#M) , ^rxn^e^gjii^^^^.j-^j;^^ 
m (3-uy/v^m^m>mmo 2 0 2 5 8 9## 

fcOV^Tfe«W*J)D^fcBO?BS (#MBS6 3-3 0 1 
8 1 8#&$B#I8D TNfc£ 0 
[0 0 2 0] 



(4) 



^¥6-2 8 7 1 3 9 



~ny^£BMMWMB80 14 6 12 1-9**0*0 2 
0 2 5 8 9«{C^ttcOft^©4'fc : ?«^.»Cfinfc±ia 

«W*3&Rf SteSofc. (1) -i&it; 

(I) : 
[0 0 2 1] 
Hfc2] 



HO-i 
HO- 



HO 



OJCH^CHg 



(I) 



r n n o o l 

w \j \J t- J 



i « 8 S 2 0 S^OSSi^ 



7)X 



(2) MMl^»«»j(D»j^«ttiQj9^jn 7 ft«±G 20 

( i ) ( 3 ) mmmfemmvmmm 

M<ommp^miv^±a c 1 ) sbko^^ 
(5) ^M^«^^j©?pj«^ig#:^jT-fe5±fe 

( 1 ) EMOfeftak ( 6 ) -«5S ( I ) lC*5f»T n # 

9*»6i 7Tfes±ie (i) tettoteftftk (7) 

S (1) tc^Tntf 1 7T-&3±fa (6) ffi«<Dj&* 

(8) mm$m&±gm&i,z&m-rzmmimT*& 

*±E(l)ffi«©»«!k (9) ±*«jS«t % mr*. 

;i/v^^-^e,^«ns io©g?«-??a55±ie (8) 

*±e ci) mmvusmu (id muwro 
?ftRjiiHM& fHiifiMPBSfe JHMiitMS 

^isj£^6a«ns io©«?at?^5±t2 (i o) tm 

coo2 3] ^fbftwcnu n^nsiatut 

9-1 7T'feSili:AW*L<, i^fcttl 7Tfe 40 
«Ci:tf#*U\, Dtt, Lffc cnzoyM&m 

[0 0 2 4] *ft^0^aft^Wttt?feJ;Cf-e 

Mo 146121 ^teBHBteE«snri^*o *tt. * 

{buffet, Ti2^WJ3-??fe^$n5<t3{c, ®i6T« 

[0 0.2 53 *it&m*mmmmtMmt vxm^zm 



[0 0 2 6] a*j«A 1 

B^O^fk^&l 0~5 OOmg, ff$L<(i50~ 
2 5 0mg^^iJi:LTf53o i&Wfi, i: ^fcfTIBcD 

ue-zufayK^ag) , mmi (/<i~f$/a»»a: 

[0 0 2 7 j ±fcaSiij> -hgdil-a?3S 

»c«So*3fflStt«W[*^r L TV T fe <fc V V 
[0 0 2 8] Sfc, *{k^^|g^Ji: LTJS^S«* 
tt» £10.0 0 1~3%(W/V), »$L<tt^0.0 1 

~i%(w/v)©awt*ni*jBi«M(tfcioJt, ymm* 

rclt&mi&ttZo ^H^JcDpH«^I4~ 1 0, 

<«^j5~9tcii§iE-rSo 

[0029] *fma©j^iiaij{±, isiaa^isjat-rsfc 

#tafc-DTfi, mm<Dtfmic£>) 1 a i~4[hi. 

[0030] *&m<D&mmi,ci*. mmm crct^isv 
>mimffiffl, t^mmmmm. ^^>mmmm. m 
Ksmmm. mmmmm. . mmm 

t-v^fS, • #!>VM- h8 0, v^arf— ;l/4 0 0 0 



(5) 



ftffl¥6-2 8 7 1 3 9 



[00 3 13 *fc, *fl^**tt*»jfcLTfli^s« 
°> *<t***a«o««t*»BtjM6K,o. 0 0i~ 

3% (W/W) , $?8;L<«*<J0.0 1-1% (W/ 
Cfc*<»*Uv K«C*»* JS*©tt«»cjSl;T 1 S 1 

co o 3 2] mum&nt lt«, towis? y u 

X ae-7-feUX T^n=f-;P, r/^X^-X, ^ 10 

co o 3 3] ^mcommmmmmnat, *5m<»m 
co 03 4] *&w<Dm®#mmmmicn. *^ 

CO 0 3 5] *^WO«IM^}&fiRiJ« % a&TSKft 
DUBS*** 5 «tlfelfiSlft^fflfe«fctf^{c:«fc 
9feM09 1 



fe=fcUW — tfy^X (T ay-Sacks)^ 
7*-* h-v^fcf-^v^-V- (Vo g t - S p i e 
1 me y e r) H©$fc3ctt»S*J8: J*©, 

&mc, *^!hhm& inm»iKBMBe« MHMiiMS 
co o 3 6] jwTtc mmm*mfT*mi?tiz<b\m 

COO 3 7] 

cussem 



CO 0 3 8] 2-0-*?#7 s ->;l/TXn;l/t£>'&5 0 
gtczj— >x^-9=-9 0 g, 7^|~X2 5gM[;t 
Hn^S/yntT;i/-fe;i/n-X2 5 g*tmZ.TmmtU 

mmmz &mm 

2 -O-^^T^/l/rxayl/fcT 

CO 0 4 0] *->ggl 7g. g, i^h^h 

U^AO^g^s.ta'Jg^^lf^nn^AO.O 5 g£ 
MMffiSi7k8 0 0m Ifcjgfru ££>f<:2 -0-*?$ 

V >m 1 7k*^- h y *A (1 27.MS) 
'J>K27k^hU^A (2*16) 

tSfb-7- h y a 

CO 0 4 2] #y Z-frTfrx-frs g, V^Ml ?Hm 



g 
g 
g 
g 
g 
g 



5 0 
9 0 
2 5 
2 5 
5 

It 19 5 

fffco fiKA 1 A^fc K> 1 B 1 ~3^«^gg«-r5o 
C0 0 3 9] 

(W/V%) 
0. 1 
1 
0 

0 . 
0 

±M ioo.o 
^m^1}aXr±B. lQOOmlt LTSGi jft 
WK«cj««UTj«liBfflzkW«i: Lfto 
CO 0 4 1] 



. 7 
4 

. 0 2 
.005 



(W/V%) 
1.0 
0.5 
0.5 
0.2 
0.0 2 
0.7 
0.0 0 7 

tiioo.o 
^hy*A5 g> y^K2 7j<ig^hy^A2g, 



(6) 



#5fl¥6-2 8 7 1 3 9 



10 



10 



a* h y * a o . 2 g tsxvmti- h y v a 7 g 

»S!W<8 0 0mlfc:}$8?2-fc!\ iSMffliiLfCo 2-0- 
f f^brxn^evgft 1 0 glszumfc^yifji, 

mfifS0lJ4 ag«^»?frj 

efey-ty^ 

CO 0 4 4] MMfcftT, »^>lgt2-0 

C0045] tmmi 

2 - O -* * * ?i/)\,T7, 3;Hf >»©«>f* >{c «fc * 

(A) 7S^MM4^;^— h^ffl^/c^>t£ hn (in v 
itro) ijJSfc 

COO 4 6] ttrffi) 

(1) *<omm (1/2BB) ^6iB«*»niu cntc 

(2) ±13 (1) tyf^LfettlR^^-Hc, Jgft 

Mim (o.5mM> MWyk-emtm „ 2-0-^^^ 

^>fr7Xa> l]Z>miS&Zf a- buy ^u-;l,%Eite 



[004 3] 



Lfz, 



20 



(W/W96) 
0.5 
1 . 0 

ilioo.o 
mvm&m&tf 1 o-< Mfc&s^cgsjimi,, m®*-e 

^ffl* 1 m 1 (C Lfco #35, 2 — 0-^-^^T t ^;U7 , x 

%\c&%£5icijmi,rc 0 t<Dm, 3 7 < t-eiu$iH7j<j§ 

(3) ±12 (2) T^iaUfcfflM^^-hcoS^ 
0.35 

T B A t$&foT%> 0 ) (50 %Wtmkt%liSQ i m i 
£-?£AnU 1 0 ovmmTictpT* 1 BfRgSfSS-efco TIGS 
n-7"f/-;l/2m 1 fcSsfaU 5«-P4iga^3 0 
0 0 r pmt? 1 0#Wj&&U n /WftCOV 
Ti^&lt (Bigffig5 1 5 nm, SJ^g5 5 3 n 

• *>y KBio-Rad proteinassay Kit) 

[0 0 4 7] 
[«1] 



a- h37*n-^ 



[oo48] (») ±Bai», mm : t b asjs£;«j 

%>ck%m%-?z> 0 p<o.ooi 0 
[0049] mnc^Ltcmm^om^rj:^^^ * 

Tx T B A KJSfilfi y=> y t tCit^Tift 1 7 tefctgin L 
feo H^2-0-^-^^7 J i/;l/7'X3;l,tr>K^AO^. 
TKJSSi±/-ci§^i % 1 0* M<D{&Wt&-?^ a -bay 



WR:TBARJ6tt- 
(nil 7o>^7;l/fh K 



0. 34 ± 0. 01 (2) 



5. 65 ± 0. 13 (3) 



G. 61 ± 0. 04 (3) * 



2. 38 ± 0. 12 (3) * 



(*0 



100 



94.9 



61.6 



so 



[0 0 5 0] (B) 77 h«f#^tyftA(cj:« 
-OtT^dn vivo) iiit 
(B-l) fP!MTBA£ftillc*SlMi 

^>;I/TXn;l/tr>^®sat (30mg/kg) <Digp 
[0 0 5 1] Wft) MB J: t)*6A^-arfc 7 ilB&<D S D 



(7) 



8 7 1 3 9 



11 



12 



WI) ^ zmai 1 . 5%2-0-^-^^T f S/;l/T 
*=»H£>ifcS8i?8 (30mg/kg) tk^txZmm 
l/kg*3|5]{c#ttT*lO&#L7c 0 1@ 2 

ft 5 /i 1 fov^^ni/y >^fflv^T58?i*rt{caA 
bfeo i£A<0 1 „ 4 B^W&fc: 2 - O ? * 7*i/>irx 



^©^*^2fc^-r. 

CO 0 5 2] 
[312] 





mm : tb Asicit 

(nM ?0^y7/l/fhK/mg gg) 




£ IS 




0. 48 ± 0. 14 (5) 


0.65 ± 0.06 (5) 




0. 36 ± 0. 06 (6) 


0. 47 ± 0. 11 (6) * 



l o o 5 3 j cm ±12**, mm : tb asjmu 

«ct%a^t§ 0 p<o.oi. 
coo 5 4i m.2\c7Ki,fcm%:&K)mibfrrj;&?\c^ 

1 •5%2-0-^-^^7 f >'/l/7'X37l/tr^!g?s^ 
(3 0mg/kg) OMnS^ii, Bm*rt&--f;i->& 

At «»: t b a Ktemomaizmmm 1 ® l 

[00551 (B-2) JMRtt&H (Electroretinogra 
■o «"R ERGtBg^-TSo )a"J^cj:5i¥ffli 

S^n^MERGcD^kfC^S, 2-0-;**27* 
->;l/7X3;l.evi (30mg/kg) <D*?n8#<7>#/ 

C00 56] 7516&<DS D5v h 1 2E^huB 

<fc Sm-mZ^ SBBfc 7 . 5 mMMSSSg-gt;^* 5 /i 
1 WHW^lC^XLfco 1 . 5%2-0-^^^x->;i/ 
TX3;l/tT^K®S» (30mg/kg) £fcl*5%7 

^MT^mw. mm &'f*>mx2t%f®mci 

u 5mm^mc3mi9L^Ltco e r Goittt 
o-r^-^ax©^ 9*5&xf2 4mmmcnv\ awns 

[0 0 5 7] OS*) ^^>^f*aA^<D9-y h E 
RGSlJgcDlSHI*, 0i (i^t>«f^g 057 
f- E R G © a JftSffi) , 0 2 (^^ * X&<D 

hERGcOb^^F) fej;y03 
SA^<D^ <y h E R G <D b 2&S@) fc^. 



30 



40 



50 



[0 0 5 8] MSflCfc^T. iSt-l'^>ttA6 

*^<^i6C.n, igfSKOVTti 2 4^CDai^t?fe(Bi 

(01~3#I) „ 

[0059] (*80 «±©ttjRJ:»), 2-0-*^* 
fS*J<ktf E R Gcoafk^«lSiJL/-cOT?, SUHO^S&ftK 

«fc «k d sibs nsi« ©iWJK^ Khz. immm. 

If-y^X (Ta y-S a c k s) «*74— * h-$/ a 
tf-;l/Vi' -V- (Vogt-Spi e lmeyer) m 

mmmmmmsL. mmmmmmm, mm&mmm 
[0060] m&mz 

(A) *S/«H**S?*-h*ffl^fc^>. vfhn(m 
vitro) SSI 

^fllflSsfc-tS^— h few h U V (J^T^ H P 



(8) 



8 7 13 9 



13 

C0 0 6 1] CS&) 

(l) ±ffiS*S&09l (A) cd 05rte) (l) tra«icu 
TftS LftMR4t«^- He, H P P ( 1 0 0(tM> 
x#y— ;l/-?jg|?) 2-0-*i'^fi';l/rX3;l/lf 
>® ( 1 0-* M) 43 £Cfek*8ttDU 2 0c m±cDffiSi 

fr&sbwr isw, 3. 0 0 0 1 u x) ic* 



14 



(2) KmmmM'&. ±mmmi u> <d csso 

(3) tmmcLT. TBASfStCj:«Jii?{tJ3g«<DSiJ 
io-Rad protein assay Kit) (j$,ffi£) £fB^T> ®£ 

[0062] 
[«3] 





(nM va>v'Tyl/'r i h K 
/mg MS) 


WW 

(%) 


(HP?, 1 %x 9 J - AO 


0. 59 ± 0. 10 (3) 


100 


HPP. *(**JH> 


2 22 ± 0. 0& (3) 


n 

V 


^TXn/Hf (10- 4 ) 


1. 31 ± 0. 21 (3) * 


55.8 



[0 0 6 3] cm ±ieis<p. mm : t b as^mj 

0*ffl« 3 F*M8±**PHB«*, $£*-tDftcQ ( ) rtco 

^ci:*.*is-r5o p<o.ooi„ 
[0 0 6 4] *3tc^L;fa^§i e fc»)B££fr& < };5(c > ^ 
MR*«2?*— MCH P P^taLTTfcM&t^fif? c t 
(CfcoT, TB ASJ55ffi(±^>^{£:Jt<T^J4fgt£:ii 
*Pt/-c 0 [§IBf{C 2 -0-^-^^-T ? i/;l/7'X3;l/e>SLig 
?®^in^.TEjC$-tir/c«^-« % 1 o-< M<o«g-e^ 

a»*ja&*we«>snfc : 3$ 5 6 %) 0 

[0 0 6 5] 

(B) bymmiC£Z^^£#(in vivo)flSS 

(b- 1 ) swgssgiaimj.fct/a vzn»mc&zm& 

(10W, 4 9 0~5 8 0nm) Tj&g** 2 , 0 0 0 ~ 
2,4 00 1 u xtC^SckdfClSMLT, 12WIfi 
S8*fLfco 1 . 5%*fcfi5 . 0%2-O-at-^^-rSx;l/ 
7Xn;l/e>gjiiIfSi%, JfelfctBfi 1 0 30 (^en^ 
n9 0, 3 0 0mg/kg/day) , ^Ogiiigi 

m (^*vrn3o. ioomg/kg/day) mam 

#U ttMPtc&S. 0%T^e7'drA}g)« (*ffSD ;£ 

isi«tcs^Lfc„ BMrnratt, wst-owu 5 a 



30 



40 



wm**v*3n,tt& - 2 0 r^^s#ufco 

[0 0 6 6] D V7K>o>mj£.\,Z, mm^^yzTT 
t?, %-1Tffim*MWt) U 0. 1MU^KS«JK (pH 
7.2) •P*HJB**^*-h;£i|gLfco S'&(15,0 
OOrpm. 1 5#BS) » % ttit* 4 %;!; U *A = 3 
^>f§^T^aL, %»ft, 1 %x^;l/7*y^(En,ulp 
hogen) B C - 7 2 0 OfifSfc) fo F^VSr&JtH L 
fc„ ^-<D j&fr±if£H38 i: L 5 0 0 n mfctetfSSR)^ 

ft. nVWtftm (5 0 0nm) £S!l5£LTjifeMftcDeR 
4 2,000) o 

[006 7] (*§ JH) ftmic <fc 5 #13^^ WfPffioDM 
JH^ ^4 (5.0%T5errfAr§j«) . *5 (1.5 
%2-0-^-^^7 ; i/;l,TXn;HfvK!g^) fe<fcr>* 
S6 (5 . 0%2-O-^-^^-r f ->;l/TXn;l/e>^Sg 
7f?&) K^-To Tf5cD«4~6(C:|3<,vr, -«B 

[0 0 6 8] 
[*4] 



50 



(9) 



6-287 139 



[0 0 6 9] 



15 








16 




5. 0% T«T=fA»tt mm) 


/ tm C3 \ 


i 


2 


3 


4 


5 




+ 


+ 


+ 


+ 


+ 




+ 




+ +- 


+ + 


+ + 




+ 


+ + 


+ + 


+ + 






+ 


+ + 


+ + 


+ + 




t 




+ + 


+ + 


+ + 


+ + 




1.5% 2-0-t^^fWI/7X3 












i 


2 


3 


4 


5 




+ 


+ 


+ 




+ 






+ + 


+ 


+ + 


+ + 






+ 4- 




+ + 


+ + 






+ + 


± 




+ + 










+ + 


+ + 



[0 0 7 0] 



[g6] 



5. 0% 2-0-*? ?7 ! is)\,T*zij\,\£>&® i m%L 


(mom*?) 


i 


2 


3 






+ 


+ 




± 


+ 










+.+ 




± 


+ 


+ + 






+ 


+ + 



COO 7 1] tk4~6lC7nLrc£im£>)Wt>fr%:&o 
1 . 5%2 -0-*^^T f ^l/7'^3;l/e>^Sffl^ 

#frm, ; en^n5W4 0ij-e v s.o%2-o-^- 

0>J"?\ JrMPBUf (Outer Nuclear Layer) (0^«^(pyknos 



[0 0 7 2] «7*5<J:l>*«8{C % iBiJK^ecDip^tOiiJ^ 

[007 3] 
[*7] 



50 



(10) 



ftm*P6-2 8 7 1 3 9 



17 



18 





m m ± m ® m $ cum) 








81.5 ±6.5 (5) 


121. 0 ± 15. (5) 


1. 5%2 


88.5 ± 22.3 (5) 


135.5 ± 27.9 (5) 


5. 0%2-O-*f 


84. 2 ± 16. 3 (3) 


161.7 ± 3.8 (3)* 



CO 0 7 4] (&) ±B5ftrK nHJ||£M0jPS.| ©g. 



fc^MlS-r^o p<0.05 c 
CO 0 7 5] 





^ R S S © JSt $ (jmM ) 








17. 0 ± 5. 1 (5) 


25. 5 ± 11.5 (5) 


1. 5%2-0-^-^^t ? 


16. 0 ± 7. 2 (5) 


39. 0 ± 8. 8 (5) 


5. 0 9* 2-0-jJ-**7* 


19.2 ± 11.3 (3) 


48. 3 ± 1. 4 (3) 



co o 7 6] (m ±geaf » wmim<vmzi <o& 

CO 0 7 71 a7fc^b^SJ;t)B^P,^ e t3fc % a 
^TfiSO^IP^WIlScOill^ttjV^T, 5 . 0 % 2 - 



-3 tc, ftSB^tDJPSfcftWfljfiT. 2-0- 

*)^m^m^Ltt 0 S9tc main K75/5/«©an 

CO 0 7 8] 
[*9] 





i99Kn K^^^S 
(nM/lg) 




0. 43 ± 0. 19 (5) 


1. 5%2-0-^-^^f f 
'>^7X3yUt*>K!RS5jft 


0.51 ± 0.20 (5) 


5. 09*2-0-3*-* 5? 
-> X 3 A- fc* 


0.69 ± 0.14 (3) 



CO 0 7 9] (aD±B** % rDK^jOHo* «n K^^aoWjgtejB^T, 2-0-***^>rt, 
C0080] *9»=^Lfc«!aiA»)W6frftJ:5k:, *9 so [00 8 1] (B-2) E RGJflfcte **** 



19 

MT (4 9 0~5 8 0nm) ^MS. 6 0 0 ~ 7 0 0 1 

sitrctkic 3 BiaiattT?M)6u ^mtmrnrx-mw 
Lrmmm 7 Bmcffljzzm^ a&tszubWKDnm 
ta&(Dwmic^T&mi,rc 0 mmmB**) 5. 0% 
2-o-^^^f->/i/7xn;i/e >mmwm * ft «*f m 
tLT5.o%7'7trT=rA^ mm) *, kjrwb 

ttlB2H (2OOmg/kg/0) „ *OiOBttl 
B1H (lOOmg/k g/B) iSPS^-LfCo 
C0 0 8 2] (*£*) 3 0|ill»t©7 7 bERG$J 
360»**H4 (bftSffi) {c^-r„ *<0»j|l % IBB 
©ERG OiM]t?» % a &jS^f£051S t aiS»fiT 
tfBfc&ftfc. 2BSlCtt. a Btejifr 
U MfclCb&VM^OiSTFtfMtbibtirc^ 5.0% 

c<Dbt&(Dmfa<v{&T*t®m-t%ffi&tfmiibt>tirc (0 

4#M) o 3 0^©^^, ERG<39^{±itfr 
&fcWMLrcb\ mmttiktbZ £ a M«D?§^f« 7 B gtc 

[0 0 8 3] (B-2) E RGSiJJttCiSfiMBB 
ttS- 2)12 ^ra^mjS^-^fc^ y h*. (Sffi- 
1) &R^^7 2 0BmayftKjgfttu 2fl$mi«J|g 
JS^fcmERGOa^frofco 5.0 962-O-* 

* * ^^i/T x =j ;i/ e v&sjsjs srcus .o%t^\z 

T^ArS^ « % 3t»8«7 BW*»6 1 B 1 0 (i 

00mg/kg/B) &P&#U 7fcHgt*B©*l B2 
0(2 0 Omg/k g/B) <DS#^ffo/c 0 

[0 0 8 4] asm 2omwmi$m<D?>y herg 

MJg<0fiF««H5 (affiigBf) {C^-To ^©SSIil, a& 
® % 5 . 0 % 2 - O - * V # f 1 >>;V T X n /I/ M 

[oo85] (mm vLk<mmx.*>. 2-o-*t* 

T?, 2-0-^-^^-r'>;l/TXn;l/e>K{is S^©|g 
Bt&ft, fcfcfctfWRjft. fcifiifflfe IttfflKftafe. Jtifii 

&tinm. itttxijfYh- ^x-^st^ji^iftoife 

*5<fci;-r-< — tTy^X (T ay-Sack 
s) ^ ] — i/i tf— ^v-T-V— (Vogt- 

Spielmeyer) ^ifO^f^WSSi&HO, 

ME. &£tftc. ttm»IRH&& MR 

iambus^ mmi»Mmmft%:£<T)mm!fjiw<Dmm, m 



1MPF6-2 8 7 1 39 

20 

i. tf »*fc*»T* 5 c «GMo ft 0 
[0 0 8 6] ifl^0!l3 

2 -O-^^T^i/zxri/i/tf ym<DM&m&M!8i 
fc*tt*Att«ttfc»*ffoft. 1 000m 

g/k g^p^t^v^TfejiEtrfajfiM^ti^orco 

10 [0 0 8 7] 

tctzimmm, is;jfii£Eie, WBssft^ 
aifli^ ufvi- —^x^^* 

fejltf^ — *f y fx (T ay-Sack 
s) ^7*— ^ h-S/itf— (Vog t- 
S p i e 1 m e y e r ) ^&£©$fc35ft|§ig3?&£©. 

20 fcsmc, nmymmm, mm&mmmm, mm 
imn ummi (b-2) {c^ts, 

W&.XVkn^ v h E R G © a «tfg*i#arr y^WZ, 

mmmm (mm) mmmmmmmtcm-z 
ao tij-a- (%) ^-r Q ^*3 % ai*>&0 5tf, ft-^ 

(I) t±2-0-^-^^f^->;l/TX3;l/e>^lci»^- 

[®2] assfcPji (b-2) tc^ts. yk^acym* 

f*z£A^©7-y HE RG©bjg}f^F^-r^v7T^ 

fJ-a- (%) %7n-t 0 
[03] ISflfiilJl (B-2) {Ctett^^-C^-^^ 

5 0 «t$A»i^m mm) mmmmmmmicM^z 
40 lu-a- (%) *^-r e 

[04] (B-2) OfjSfel) fcfe*t«, 3 

BK)teMI^©^>y bERG©biffiigi®^-ry^7-e 
feSo «l«I{i«!l*f^©^K (B) KM»bttfi« 

(mV) ^-r o 

[0 5] KMM2 (B-2) fcfe^S, 2 

0 ^ra)fcM*^©5 7hERGOa ^jg^^-r^^^ 
-?&3„ «t^{i)tM*^©^fH (B) «t$£l(4aiSf§ 
B# (msec) &7f?? 0 
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^m¥6-2 8 7 13 9 




(13) tif6-287 1 3 9 



(so int. ci. 5 mae* frftmwsm f i mmsimm 

// c o 7 d 307/62 mmm^mm 



